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SECTION |

EXECUTIVE SUMMARY

1.1 INTRODUCTION

Contract No. DACA 90-81-C-0072 dlrects thet & basewide energy study be
sccomp! ished for the Mannhgim and Pirrusens Military Comrynities, Federal
Republic of Cermony. The project is ldentified as Ensrgy Englneering
Analysls Program (EEAP) Package No. S,

The overall objective of the study is to produce a systsmatic nlen of
Improvement projects that w!ll reduce by 1985 tha snergy consumption in
compl iance with the Army Facllities Eneargy Plan without decressing the
resdiness posture of tha Arwy,

The following Installations withia the Pirmasens Community weras ineluded
in this study:

instsliation No. Besignation
SY-140 Menchwel ler YNospltal
gY-A50 Fishbach Ord Depot
ay-472 . Massweiter UG Storage
Gv-533 Noehmushibach Ralihced

The study is conducted In three phases, nramely:

o Phase | - Tha gathering of deta and inspection of the facilities In
the fleld. This phase included visits to the & different installations
during which 68 of approximately 83 fecilitlies were exomined, The
gothering of dota invoivad the taking of notes and mehing tape record-
Tngs of findings, ohotographing of facilities (where parmitted), the
collection of avellable plans and records, and confereances with EUD
and Conmunity faclliity angineering personnel,

The surtvey reveslad that some of the selacted buildings had llttlie of
nO energy use, Or were not represantativa of tha faclliities (n the
installation, As & rasult, certain duildings were deleted, Others
ware §dded which wera deemed necessary for an accurate energy consumpe-
tion of each Installation to be developed. A final figure of 63 bullde
tags retuited from this process.

the Information gathered during the sutvay ha3 besn contolidated and
1acluded 1n the Prelinirary Submittal made st the completion of tnis
phnse, Included in the report are 1lstings of potential snergy cone
servetion meesures which were develnped n¢ & reasuit of the figld suee
vey,

Co=i




o Phase 11 = The enalysis of the collected dats pernitted the calcue
lation of the existing energy consumpeion of the selected facilities
’ within each installation; and tha calculation of the sneray s8vinas
ur to the implementation of proovosed Ereray {onsarvation Medsyres
(ECHs), Thase values are extradclated to the remaindar of the
facitities to develop Installaticnewide and Sorrunity-wlide enerqy
consumptions, energy savings, and proposed Y85 erargy use.

—_

fach Energy Conservation nessure (ECM) was evaluated In accordance

with Energy Conservation Improvements Proarse (ECIP) criteria to

determing ics economic feasidility, ECM Projects from lncrements

Aand § are divided Into ECIP Projects, iIncrement G Projects, and

{ncrement ¥ Projects, This Rtaport includes the ECIP Projacts, ard

Iincrement G Projects. The Increment F Projects are Included ir. 2
. separate repert,

The ECIP Projects are ranked pccording 0 SIR (Savings Investment
‘ Ratio) value,

o Phase 11| = The Prefinal aud Flinal sudmignions of this redort covers
the work of this phass,

' The Prefinal submisalon consists of un addendun to the Interim gyhmittal,
s revised Executive Suwary, and corolete 1381's for the flve ELIP
srojects developed for the Dirmgsens Cormunity, fullawing the receist
of conments on the Preflral submission, o comdlete Fingl Report will

. be suhaicted,
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SECTION 2
EXISTING ENERGY CONSUMPTION

2.V FYIS BASELINE ENERGY CONSUMPTICN

The ene-gy ccnsumption for FY7S for those Instel ations of the Pirmasens Military
Comwunity coveraa by this study wis:

Electricity $,730,700 kun
No. 2 Fye! Gi 400,000 Gal.
Bleuminous Coal 8,525 Wetric Tonrs

Trese valuas vere nrovided by the Pi~~asens Comunity. Figures 2.! and 1.2 prescrt
energy consurotion for No. 2 Fuel Jil and Bituainous Coa's fo° tre entire ¥i°macens
Community,

2.2 SOURCE ENERGY CONSUMPTION

Teble 2.1 jresents the scurce erergy consurption by fuel typw for FY?9, FY80, and
FY8Y for only tne Installstions fncluded in this study. The values In Bty we"e
devalnoed using the foilowing energy conversioa factors,

€lectricity . 11,600 Btu/lwh
Distillate Fual Oi} No. 2) 138,700 dtu/Gal.
Situninous Cosl 27,08L,000 Stu/Metric Ton

The conversion factors for electricity and No, 2 Fuel il ware tacen diractly from
the anergy converaion factors ir the ECIP Guidance. The Bituminocus Coa! values

were nbtaiaed by converting tha figures in the ECIP Guicance tO metric tons, Energy
costs were developed using the conversion faccor of 2.26 D mare/$ au divacied by EVD.

ELECTRICAL ENERGY COSY

Throvghout the repoct, 11,600 Btu’kvh Nax been used o8 the conversion factor frcm
kilowatt hours 20 Btu. As & result, energy savings (MStu} ace in terms of '‘source’”
energy. Usit energy costs {$/HBeu) alsc are fa serms of source energy.

1€ "“Load" enargy 1is usad as & basls for energy savings « then J,bih Stu/ivh iy the
conversion factor, When load anargy is conticerad, the ~agnitude of energy sav'rgs
is decreased, byt the unit cost ($/MBru) s Incruased procorticaliv. The “esyit i
that the enargy cost savings using “sourca’ or '‘oad'' energy is the sare ‘o° berth
tathods. The following example Iliustrates this point:

Elecericity Sevings ® §,000 kwh

¢ Source fnnrgy Metnod:

tnargy Savings = §,000 «Wh x 11,630 Bty » ! mBty = 58 Bty
W 167 stu

Erargy Cost Saviags = 86 MBru » 45,18 /suurge YAty 2 $24Y

¢ 1o4g fnergy “ethod:

Enargy Savings @ §,C00 bwh x 3,413 Bty x ) “Bty = 17.% ey,
LN

Srecgy Cost Savings o 17,1 PBtu & S14.09/1cad M8ty +524)

- ¢
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1.3 TOTAL ANNUAL ENERGY CONSUMPTION

The annual scurce energy consumpt lon a7 the U instal'ations in this study
s shown or Table 2.0 Iy

FY79 - 256.83 x tog Bty
fv80 - 252,01 x t09 8ty
FY8) ~ 249.53 x 10° Bty

{4 these flgures are relsted to the FY7S basellne anergy consuvdtion of
277.16 x 107 Dru, It iy noted that tha FY?9 consumption 1s 92.7% of FY7S,
FY80 consumption i3 90.9% of £Y78: snc FYB1 consumpcion 1s 90.0% of FY7S,
{~ shosld also be ~oted that FYBO energy ctonsumption was 1.8% ‘ess than
FY79; and FYBY was 2.8% lass than FY79.

2.4 S4ILDING GROUP SCURCE ENERCY CONSUMPTION

Table 2.2 presents the snargy consurption dy bullding 3roup type for edch
instellation in thisstudy. These surmaries were extrgcted Seom the come
guter printouts co~tdined in Volume &, Section & of this report.

2.5 TYPICAL SUILDING ENERGY CONSUMPTION

Table 2.3 presents values for tynlcal Wilding entrgy sorsurdcion for each
of the 13 building group cypes show«zin Jable 2.2, Va'ves arq alven in
units of MBru/yr per souare foot (fe“) of floor ares. Volues for MB2u/yr
ware obtai~ed from the Totals column of Tadle 2.2 The individual buildlings
Inclucad in qack dullding greup are listad in the Volume & computer nrint-
outs, end floor areas are from the dullding list contained in Sention § of
the main rapoct, Volumg I,
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SECTION 3
ENERGY CONSEAVATION MEASURES JEVELGFED

3.1 ENERGY CONSERVATION MEASURES INVESTIAATED

A lise of Energy Conservation Measuras (ECH's) to dc investigatad is
contained in ANNEX A of the BEAP Scope of Work, Tols list, along with
orevious anergy consasvation retrofit experience, srd the Gbsa vations
@+d dats obtaiscd fror o site visits, peovided g basis for & Vist of
ETM'y to be quuntitetively anslyzed.

fFor incraments A, 8, G the ECH's involved are:

Sullding Gnetll:

Vall tnsclation

Rcof ¢ attic insulat’on
Storm windows

Energy e‘ficient windows
Vesthersteip windows
Vestnerstrip sersonrel Jdoors
VWeatherstrip vehicular Joors
Reduce wirdnw ates
Translucert insulating parels
Entrance vestisules

Repince vehicular door with wall
Caulking

® 00O CGCOQOOOIGSDS

Heating and Vencllating:

Destest ification

Ventlinting tvde hoods

Radiatar tharsostatic cont-o! valves
Hest Rccove-

%ise Ing,  a%ion

Qomestic Mot Viter:

o Flow rustrictors




—

Electrical:

® nterior lighting coaversions
o Uxterior 1ighting cenversions
¢ Delamping

¢ Photocell switches

Central Plane ¢ Distribution Syste~s (Incremert 8)

Hot water vs. steam boilers

Soller trim controls

Meat Recovery fror 30ile Biowdern
EncS

Boiler economizers

th Chepter 10 of the Maln Report (Volume i1) u dot matrix 's included

thowing the dulldings at eich Installation for which the TCM was epplicable
and was anslyzed. The matrix 8130 includes whethar the ECM was economically
feasible (SIR> 1} and was develooed Into an ECIP Project or was not (SIR&1),
or was developed into an increrent G project {mons ware).

Other ECi's enatyvzad are in¢luded under Incre~ent F. Refer to that separate
volume. Kost of those are analyred on a unit dasis for use by Fecilities
tngineer (FE) pecsonnel to duvelop projects. Rafer to Tedles G-1 and §-2 in
Sect'on € for & summary of these projects. ElM's listed in Arnex A whicn
were nOL dnslyzed, wars either not applizedle, already implamentec, or are
scheduled to be implemented. Tra status of each Annex A ECM iy discussed in
Section 10 of tha Main Report {Vol, 1)

The ~esults of the analysis of sach ICM are odrementec in Table 3.1 (2 sages).
Results for individua! buildings are {acluded witk the ECA iection in
Aopendix Volune L1t 8.
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3.2 ECIP PROJECTS DEVELOPED

Table 3.2 presents @ sunmary of al) the ECIP Projects. These 5 projects
are comprised of discrete ECM's all of which have SIR> 1, The grouping
of ECM's to produce ECIP Projects as shown is tentative, and is presented
for review snd moalfication s desired by the Facilities Enginger.

3.3 OTHER ENE-GY CONSERVATION PRIJECTS

increment G Projects are formed from ECM's which do not meet ECIP criteria,
namaly, ESIR value less than ) and are sbove the FE funding limics of
$500,000 for new and elteration type work, and $200,000 for O ¢ M type
work, Nenc of the projects lnvestigated fell Into this category i.e.,
there are no increment G Projects. Refer to Section 10 of Pare B of the
Main Report (Volume 11) for a compiets discusalon of the differences de-
twean Increments A, B, G, F, and ECIP Proects.

increrent £ Projects (refer to Section 6) ware #n2'yzed mostly on & unit
basis. for development Into desired projects by the Facilities Englneer.

3.4 POLICY CMANGES/RECOMMENDAT IONS

During the site visits, the Facitity Enginecring personnel for the
Community and the inst-1lation Coordinators at the various Installations
were interviewed to dev: 10p an overview of the eaergy conservation policies
in affect and their effectiveness In reducing energy consumption.
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SECTION L

ENCRIY AND COST SAVINGS

€1 BASESYIDE CONSUMPTION AFTER EVERSY CONSERVATION PROJECTS

Ay pretented in Tabla 4.1, the FYEL source energy corsumption for the
four inscallations of the Pirmasans Corvunity ia shis study was
249,550 MBtu. The ‘mplementation of the proposed five ECIP Projects
will result In an annual enargy savings of 76,590 mheus/year, Energy
connumption wauld de 172,860 MBtu/yr, “hig represents » 30.7*
reduction in eaergy use,

A also presented Irm Table 4.1, the annua) energy cost for the four iae
statlations In this study at Pirmasens in FY81 was 81,104,400, The
energy 408t sdvings resulting from the ECP Prajects Is $398,610, The
energy cost aftar Irplementing the ECIP Projecty will bo $765,780. This
redresents an energy cost eeduntion of 34,2%,

b,2 ALLOCATION OF ENERCY CONSERVATION PROJECT SAVINGS

Tab'e 3.2 presented A breakdown nf the eneray savings by ECiP Project.
A more detalled breskdown of savings by ECM and bul'ding Iy contained
in Volume (V {Sundlas),

4,3 PROJECTED ENERGY CONSUMPTY 10N

As atated above, annual energ, coatumptiion for these four Installations
will decrezse dv an estimatad 76,59C MBtu/ye from 269,550 Mtu/ve to
172,960 M8ty/yr fellowing the Imalerentation of the proposed ECIP projects,

AL PRCJECTED FNERGY COSTS

Annye! energy costs for these four lngtailacions wiil decrestre Sy
$398,610/vear from §1,164,000 per year to $765,780 per year aftar the
implermntat lon of these provased ECIP drojects., Thuse predicted costs
are in terny of FY8) doldeary a3 recuirad By the SIt gralysic and does
not include tha genara’ rate of Infistion, or inflation of fuel coses.

&bt
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5.2

SECTI0Y »
CENTRAL SCILER PLANTS

Background

Thls contract does rot include Ircrement €. Mownver, during tne
neeting at €UD on 24 March 1982, hr. Gunze! of LUD recuested the
study should include o brief fedsidility surmary of the cppore
tunity for centralization at the corrwnities studied.

Pesulzs and Recomgrcationy

Contrary to Lhe overall conclusion drawn in t~e Hacnheim study the?
centralizations and upgrading be diracted tondré eventua! tieeins
te the Yunicipal DBlistrict hot water hesting system, the Plemasens
Area facilities at Muanchweiler, Mas.weiler, Hoethrwehibach, and
Fischbech ara too isolated to utl!lze discirict heating effectively,

Thus, with the potsible exception of Muenchweiles which hay faniily
housing end adjoins & sral) village, the insta!\ations shouly not
be considured for district heatling.

The warehouse st Moekmuehlbach Pas only 04 ROt water heating
boller and thus can be no further cent alized.

The caves at Messwellar have dhree boller hiwses In relntively
clese proximity and are consequently o candidate for cent-alization.
The optimum ‘ocation should be the Bldg. 7287 boiler room and hot
water the distributed ‘luld. Adgditional bollers ard ngu chimmey
would be needed, with perhaps sere doller raoom exzension,

The dspot ot Flechbach has severs) smal) systers ond could de
centralized uiing Bldg. 7126 as the central facility.

Such certralized systers 33 mentioned above are often justifled on
such consliderations s luss oserating labor, qconomics of sle,
etc., none of w«hich spply to oil hes<ing syslems which aperete well
with little attantion, n the case of toa) fired systems central-
ization using largar bollers dovs of ¢ wel) particuiarly when suto-
matically fired.

muencinre! 1oz Hospita! has a centraiized coa! firec boiln= Rouse
dlstributing high orassurs stedrm to thitty hot witer corvertars in
ehe various buildings, This system has a5 vigbis alternstives ene
capt cantrally generated het water, Yrig option hos been ryled out
by WESTON !n the $CM analysis of Hot VMeter ve, Staar in Volume 1118,




SECTICON 6

VHCREMENT F « FACILITIES ENZIVEER CCNSEAVATION MEASURES

6.1 (INTROOUCT ICN

increment F reacui res the A/E to identify projucts involving the
rodificat onz and changes in systeams operation «~hich gre ~itrin the
Facilities Enginear funding authority and mensgerens control. inclyudec
ara low cost 0 ¢ 1 (Operations enc Maintemance) tvoe projects ond
arojects «etected from Increments A, 8, and G to de financed fro~ OMA
funding. 11 should ba Aoted that Increment € was not 3 part of the
Initial contrant, but was later arded. An acditiconal sita visit wes
conducted in summer 1982 to gather data for ¢ach Increment.

A separate report Nas been submitted to ™eet the reauiremints for the
increment F interim Sudmittal, Refer to that report for 2 complete
discussion and calculations for t~¢ 21 orojects deve'oved for Inceeaent F,
nd for a summary of projezss from ingrevents A, B, and 6.

6.2 SUNMARY OF [NCREMENTY £ PROJECTS

Table 6.) prasents & syrrary of t~e 21 projects sralyzed .nder Incre~ent f,
lefer to the incre=ent F report for a co™letn giscussion and ca'culations
of each pro ect.

Several of the Incrament F projeces are anslvied on 3 “unit Basis,” i.e.,
sar 100 fré ot cailing srea, per darsonrel door, per Sfukan 9r M 33ing
wingow, This will enable Facilities €agineer personnal to cevelop
sppccoriste projects on an Ongoing basis Jsing the rmthodaleqy dnd date
susp!lied with qacn project analveed. Sore drojects a=¢ alterrat ves o
others, 4nd otners are calzulated ontv fur 2 particu’ ar tide of neildiag
use, and paetisylar Installation, dut wav 2¢ axcanded to ‘nclude other

$i tubtiony,

Tanle 6+1, refars CO =hees un’t valies, ana, toe~s‘ore, fnscallgrion erd
tommunitv-wide totals are =0t apr-otriite,

€1
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SECTION 7

ENERGY PLAN

7.0 PATRIX OF ENERGY SAVINGS

The E(M's investigated were comoined to prosuce flve ECIP Projacts.
These Drojects are driorit 2ed ir Tadble 7§ according to decreasing
SIR, Tagr sercent anergy consumotion reduction is also calculited

and shown In the last column, Totals ‘or al! 3 ECIP Projects are:

inClyded,

7.5 PREDICTED ENERIY SAVINGS

Figures 2.1, 2.2, and 7.3 qraphically repressnt tha snergy savings to
be cealized bv the inplerentatior of ELIP projects. Figure 7.1 it @
Pia Graoh whick Illscraten the total Cormyaity Enargy Consumptioa by
fual type before end aftar the insplamentation of °he ELIP projects.
Figure 7.2 shows tha same Jata as Figurs 7.1 in 2 dar chart formal.
figure 7.3 is a Pie Graoh that iViustrates the totatl Cemrunity Energy
Cost, defure and s’ter the SCIP projecss.
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SECYION 8

CRGANIZATION OF REPORT

This section "as been presared to previde o comprehansive surmary of the
organization of this report, It Includes & listing of al) vaiid volumes
of the recort as wel) as covies of thelr Tables of Contents. A complets
current cony of VESTON's EEAP Packaqe 76 for the Pirmasens Milicary Come
munity iy corprised of the following volumes:

Tirle Sudmiteal Date
Prelininary Sudbmictai VYolures 1eX 1S Februacy 1982
volume 1 = Execytive Summary May 1984
Yolure {1 = Maln Report Novenber 1933
Volume {11 = Appendix Novenber 1982
Voluma (118 = Appandix November 1983
Voluma (V < Bundlas/13al's ray 1984
Yoiume V (A-€) ELIP Support Dats Novender 1982
{ncrement £ Novenber 1983
Docurentasion of Corputer Analysis Octobar 1933
Addendur mny (084

PRE_IMINARY SUBMITTAL UOLUNES | = X

The Pre!)iminary Sudmitta! of this report was made In Fedeuney of 1982 and
consisted of 2 volumes., The purpote of tnls submittal was tO present

8!} data qathered during Phase |, Both physlical data ans noerational data
on s8ch surveved bullding iy prasented, The organization of the Pceliminary
Submitzal is a8 follows:

Vol ume tngtallar. ong
volume Nyanchwa! tar Nosplta!
Voluma {1 fischbach Ord Depot

Massweiler U4, Storage
Norhmyehthath Rallhaad

£4-1




VELUKE ) < TXECUTIVE SUMMARY

The ourposa of the Executive Surwary I3 to p-ovide mansgenent leve! ine
formation In » concise volune, The most current edition is “ay 1984,
The Table of Contents for thiv voiume can be found on Page 1,

VOLUME 1| = MAIN REPORY

The Mal« Rapore (Narrative Report) coatalns the dasis of anrlysis and
the rasultas of the study, (t 15 & comprehensive voiume and was last
submitted In November of 1883, AlY modificatlons to the Novenber 1943
edition can be found Ir the Addendum, submizted with the Prefingl Sube
mittat, The following spelle out <he aroanization of the Maln Repore.
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VOLUME 11§ « APPENDIX

Volume (1§ * Appendix was submitted in Hovember of 1982 and hay neve’ ree
quired updating, its primary curpose is to provide sunport dats and %o
that end {t conssing 587 ples of the computer analysis, Table information
used in the compyter enalysis and copies of the Scoce of Work and Minutes
of the Pre-negotiation Meeting. The Tabie of Contents for this volume s
as follows: '
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VOLUME (118 « APPENDIX

Volume (113 - Appendix, prepared in November of 198%, is a supplemen: to
the original Appendix (11/82). it contsing the complets analyses of al!
conservation ozportunities thet WESTON evotuate¢ manvally. These sre
primarily spectalty oppartunities that cannot essily be evelvated by
computer. The organization of Volume 115 is &3 follows:

€89
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TABLE OF CONTENTS
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! INTRODYITICH
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1.2 Caleulation MetheZotoay 12
a ECH PROJECTS
feduce Window Area 2.
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VOLUME |V = BUNDLES/1391'3

Volure IV = Bundles of this droject has been prevared in May of 1984, It
containg tne complete 1391's far each of the 4ive ECI® Projects dreparad
for Sirmasens, This Volume has been asse~blad in a thrae=ring bdinder for
case of ~odification, The organization of Volume IV Is as follows:
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VOLUME V (A) ECIP SUPPORT JATA

T™is volute was prepsrac and subnitted 'n Navembdar 1382 and containg
the results of each odoortunity eveluated for each building, These
printouts are contained in » Slack, threesring dinder snd requires nd
uvodating, The following indlcates the coaterts of the binder:
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INCRENEUT 7

The Increnent F Submitia! of thi, .enort wee last made in Nove~ber of
1983, This volume containg data for use by the Tacillitius Engineer In
soorosching day-toeday o-obleas, Tha Table of Contents for \ncre~ent 4
is a3 follows:
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JOCUMENTATION OF COMPUTER ANALVSIS

This document was prepared st the request of EUD and submittad on a onee
time basie, No corments requiring resudmiqsios have been made. The ine
formationm contdined In this volume iy as follows:
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ADDENDUN

The_tddendun velume Fas bean submitted ir Moy 1984 to update the appreorioate
24ces in the laterlr Sudbmittal, 1t is o one-time sudbrittail, The vpdated
pages will be inserted in their grooer locations for the inal Submittal.
The Addendun contains inserts for Volume 11 - Main Recort and Volume 111D -
Appendix.
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